Research problems  by unknown
JOURNAL OF COMBINATORIAL THEORY 3, 307 (1967) 
Research Problems 
Submit problems to Dr. Alan J. Hoffman 
IBM Research Center, P. O. Box 218, Yorktown Heights, New York 10598 
3-5. Proposed by E. F. ASSMUS, JR., and H. F. MATTSON, JR., Sylvania 
Electronic Systems, Applied Research Laboratory, Waltham, Mas- 
sachusetts 02154. Intersection of cyclic Hamming codes. 
Let n = 2 m -- 1 be a (Mersenne) prime. Then over GF(2), 
x ,  + 1 = (x + 1)A(x )A(x )  ... f~(x),  
where r = (n -  1/m) and each f~(x) is an irreducible polynomial of 
degree m whose roots are primitive n-th roots of unity. Is it true that a 
trinomial (i.e., a polynomial with exactly three terms) of degree less than n 
is divisible by at most one f~(x)? The answer is easily seen to be "yes" 
for n ---- 7 and known to be "yes" for n = 31. 
Those familiar with error-correcting codes will recognize the question as: 
Is the minimum weight of the intersection of any two cyclic Hamming 
codes of prime block length greater than three ? Since the vectors of 
weight three in a Hamming code from the classical Steiner triple system 
on n points, an affirmative answer to the question would yield (n -- 1)/m 
disjoint Steiner triple systems, all of this classic type. 
3-6. Proposed by FRANK HARARY, University College, London 
and University of Michigan, Ann Arbor, Michigan 48104. Games on a 
digraph. 
Let D be an acyclic digraph, which we may assume is weakly connected. 
Consider a game played by players P1 and P~ : 
Pz picks a point u. 
P~ picks a point v not reachable from u. 
Px picks a point w not reachable from u or v, etc. 
Game 1. The last person who can pick wins. 
Game 2. The last person who can pick loses. 
Problem. Which digraphs D are respectively Pl-wins or P~-wins with 
respect to Games 1 and 2. What tactics hould be used ? (For terminology, 
see F. HARARY, R. NORMAN, and D. CARTWRIGHT, Structural Models: 
An Introduction to the Theory of Directed Graphs, Wiley, New York, 1965.) 
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